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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 



2. Claims 1, 3-4, 7, 9-11, 15-16, 21, 26-36, 42-50, 52-67 and 70 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Tamura (U.S. Patent 5,335,368) in view of Monma et 
al. (U.S. Patent 6,211,830). 

Regarding Claim 1, Tamura teach a device for matching the antenna impedance in a 
portable radio telephone having a folder casing (Fig. 1) and a transmission/reception circuit 
(Fig.3, 1 1), comprising: a folder sensor (Figs. 1& 2, Switching Element 13a) for sensing a folded 
state and an unfolded state of the folder casing, and a matching circuit for matching the antenna 
impedance (Fig.3, 12). Tamura does not teach the use of voltage control to control the matching 
circuit. Monma, however, teaches a controller for controlling the voltage applying to a matching 
circuit having a variable capacitance diode for matching the antenna impedance and an 
impedance of the transmission/reception circuit according to the voltage of the controller 



made. 
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(Monma, Fig. 1 1, 109; Col. 5, Lines 22-27). Since both Tamura and Monma are teaching the 
control of impedance matching of a antenna, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to combine the teaching of Monma into the teaching 
of Tamura, to prolong the life of the portable phone by replacing the mechanical switch with 
electronic means. 

Regarding Claim 3, Tamura and Monma teach a device as claimed in claim 1, wherein 
the matching circuit includes: an inductor having a first end connected to the antenna and a 
second end connected to the transmission/reception circuit (Tamura, Fig.3, LI); a first capacitor 
having a first end connected to the second end of the inductor and the transmission /reception 
circuit (Tamura, Fig.3, CI), and a second end grounded, and a second capacitor and a variable 
capacitance diode connected in series between the antenna and ground, wherein a capacitance of 
the variable capacitance diode is varied according to the voltage of the controller (Monma, 
Fig. 10, 142; It is inherently that a variable capacitor varies between a minimum value and a 
maximum value, and the minimum value can be seen as a fixed capacitor to be connected in 
series with a variable capacitor.). 

Regarding Claim 4, Tamura and Monma teach a device as claimed in claim 1, wherein 
the matching circuit includes: an inductor having a first end connected to the antenna and a 
second end connected to the transmission/reception circuit; a first capacitor having a first end 
connected to the second end of the inductor and the transmission /reception circuit, and a second 
end grounded; a second capacitor having a first end connected to the antenna and the first end of 
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the inductor, and having a second end connected to ground; and a variable capacitance diode 
having a first end connected to the antenna and the first end of the inductor, and having a second 
end connected to ground, wherein a capacitance of the variable capacitance diode is varied 
according to the voltage of the controller (Tamura, Fig. 3 and Monrna, Fig. 11). 

Regarding Claim 7, Tamura and Monma teach a device for matching an antenna 
impedance in a portable radio telephone having a transmission/reception circuit, comprising: 
means for sensing whether the portable radio telephone is in transmit mode or receive mode and 
in response thereto providing a sensing signal; a controller for providing a control voltage in 
response to the sensing signal; and means for matching an impedance of the antenna and an 
impedance of the transmission/reception circuit according to the control voltage from the 
controller, wherein the impedance is matched based on whether the portable radio telephone is 
receiving as opposed to when it is transmitting. (Tamura, Fig. 3, Transmitting and Receiving 
circuit. It is inherent that, since the transmit frequency and receive frequency are different and 
could differ by a significant amount, a transmitting and receiving circuit is designed with a 
sensing circuit to detect whether the wireless telephone is transmitting or receiving to maximize 
the efficiency of the antenna. It is also inherent that an internal sensing signal is generated for the 
control of transmitting/receiving impedance matching.). 

Regarding Claim 9, see Claim 3 for the teaching of Tamura and Monma. 

Regarding Claim 10, see Claim 4 for the teaching of Tamura and Monma. 
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Regarding Claim 11, Tamura and Monma teach a device for matching an antenna 
impedance in a portable radio telephone comprising a radio having a transmission/receiving 
circuit, a foldable casing enclosing the radio telephone, the foldable casing movable between an 
unfolded position and a folded position, and an antenna movable between an extracted position 
from the foldable casing and a retracted position into the foldable casing, the device comprising: 
means for sensing whether the foldable casing is in the unfolded position and for sensing 
whether the antenna is in the extracted position, and for providing a sensing signal in response 
thereto; and, means for matching an impedance of the antenna and an impedance of the 
transmission/receiving circuit in response to the sensing signal (Tamura, Fig.2 and Fig.3, and 
Monma, Figs. 3 & 4). 

Regarding Claim 15, see Claim 3 for the teaching of Tamura and Monma. 

Regarding Claim 16, see Claim 4 for the teaching of Tamura and Monma. 

Regarding Claim 21, Tamura and Monma teach a portable radio terminal, comprising: a 
radio having transmitting and receiving circuits; a foldable casing enclosing said radio, said 
foldable casing movable between an open position and a folded position; an antenna movable 
between a retracted position retracted into said foldable casing and an extended position 
extended from said foldable casing; means for sensing whether said foldable casing is in the 
open position and for sensing whether said antenna is in the extended position, and for producing 
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at least one sensing signal in response thereto; and an impedance matching system for matching 
an impedance of said antenna and an impedance of said radio, said impedance matching system 
receiving the sensing signal and including an impedance matching circuit having a varactor 
(Monma, Fig. 1 1, varactor 143), the varactor having a varactor voltage which is changed in 
response to the sensing signal for tuning the impedance matching circuit (Tamura, Figs. 2 & 3, 
and Monma, Figs. 3, 4 and 1 1). 

Regarding Claim 26, see Claim 3 for the teaching of Tamura and Monma. 

Regarding Claim 27, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 28, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 29, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 30, see Claim 4 for the teaching of Tamura and Monma. 

Regarding Claim 3 1 , Tamura and Monma teach the portable radio terminal of claim 1 , 
wherein said sensing means includes a folder switch (Tamura, Fig. 2). 

Regarding Claim 32, see Claim 1 1 for the teaching of Tamura and Monma. 
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Regarding Claim 33, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 34, see Claim 5 for the teaching of Tamura and Monma. 

Regarding Claim 35, see Claim 3 for the teaching of Tamura and Monma. 

Regarding Claim 36, see Claim 4 for the teaching of Tamura and Monma. 

Regarding Claims 42, 43, 50, 56, 58, 59 and 64, see Claim 7 for the teaching of Tamura 
and Monma. 

Regarding Claim 44, Tamura and Monma teach the device as claimed in claim 43, 
wherein the transmit impedance is matched for a first frequency and the receive impedance is 
matched for a second frequency (Tamura, Fig. 3, 1 1; It is inherent that in cellular telephone 
transmit and receive frequencies are two different frequencies.). 

Regarding Claims 45, 48, 52, 54, 56, 60, 62, 64 and 67, see Claims 1, 7 and 1 1 for the 
teaching of Tamura and Monma. 

Regarding Claims 46, 49, 53, 55, 57, 61, 63, 65 and 70, see Claim 44 for the teaching of 
Tamura and Monma. 

Regarding Claims 47 and 66, see Claim 1 1 for the teaching of Tamura and Monma. 
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Regarding Claim 50, see Claim 7 for the teaching of Tamura and Monma. 

3. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tamura in view of 
Toba (U.S. Patent 6,438,392). 

In Claim 2, Tamura teaches a device as claimed in claim 1, wherein the folder casing 
includes an upper casing and a lower casing with a mechanical sensor switch. Tamura fails to 
teach the use of magnetic switch. Toba, however, teaches that the folder sensor includes: a 
magnet fitted to a position of an upper casing of the portable radio telephone; and a magnetic 
sensor fitted to a lower casing of the portable radio telephone (Toba, Fig. 1, the magnet 7). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teaching of Toba into the teaching of Tamura, to prolong the life of the 
portable phone by replacing the mechanical switch with a magnetic switch. 

4. Claims 5, 8, 12-14, 17-20, 22-25, 37-39, 51 and 68-69 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Tamura in view of Tanaka et al. (U.S. Patent 6,219,532) and 
further in view of Okabe et al. (U.S. Patent 6,198,441). 

Regarding Claim 5, Tamura teaches a device as claimed in claim 1, but fails to teach the 
use of memory and CPU as well as DAC to perform the control functions. Tanaka, however, 
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teaches a controller circuit wherein the controller includes: a memory for storing data for an 
optimal antenna impedance matching for the folded state and the opened state of the folder 
casing (Tanaka, Fig. 1, Memory device 11). Okabe further teaches a central processing unit 
(CPU) for reading the data from the memory according to a signal from the folder sensor, and a 
digital-to-analog converter (DAC) for converting the data from the CPU into an analog voltage 
and providing the analog voltage to the matching circuit (Okabe, Fig. 8, CPU 51 and D/A 
converter 54). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teaching of Tanaka and the teaching of Okabe into 
the teaching of Tamura, to prolong the life of the portable phone by replacing the mechanical 
switch with electronic means. 

Regarding Claim 8, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 7, wherein the controller includes: a central processing unit (CPU) for receiving 
the sensing signal and providing a digital voltage corresponding to the sensing signal, wherein 
the sensing signal indicates whether the portable radio telephone is in transmit mode or receive 
made; and a digital/analog converter for receiving the digital voltage and converting the digital 
voltage into the control voltage and providing the control voltage to the means for matching the 
impedances (Okabe, Fig. 8, wherein the CPU receives the 1 st control signal from the frequency 
synthesizer which generates different frequencies for transmit or receive mode, and inherently 
sends a signal to the CPU to indicate the mode.). 



Application/Control Number: 09/627,320 Page 10 

Art Unit: 2686 

Regarding Claim 12, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 11, wherein the means for matching impedances includes: a controller for 
receiving the sensing signal indicating whether the foldable casing is in the folded or unfolded 
position, wherein the controller provides a digital voltage corresponding to the sensing signal; a 
digital-to-analog converter for converting the digital voltage into an analog voltage, and a 
matching circuit for matching an impedance of the antenna and an impedance of the 
transmission/receiving circuit in response to the analog voltage (Okabe, Fig. 8, D/A Converter 
54). 

Regarding Claim 13, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 12, wherein the controller includes a memory for storing a digital value 
representing a voltage value for matching the impedances (Tanaka, Fig. 1). 

Regarding Claim 14, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 12, wherein the controller stores voltage values for matching the impedances, 
corresponding to cases wherein: the antenna is extracted and the foldable casing is unfolded; the 
antenna is extracted and the foldable casing is folded; the antenna is retracted and the foldable 
casing is unfolded; and the antenna is retracted and the foldable casing is folded; and for 
selecting one of said voltage values in response to the sensing signal (Okabe, Fig. 8). 

Regarding Claim 17, Tamura as modified by Tanaka and Okabe teaches a device for 
matching an antenna impedance in a portable radio telephone including a radio having 
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transmission and receiving circuits, a foldable casing enclosing the radio, the foldable casing 
movable between an unfolded position and a folded position, and an antenna movable between 
an extracted position from the foldable casing and a retracted position into the foldable casing, 
the device comprising; means for sensing whether the foldable casing is in the unfolded position, 
and for sensing whether the antenna is in the extracted position, and for providing a sensing 
signal in response thereto; a measurement device for providing a RF signal to the antenna, and 
for measuring an RF signal from the antenna; a controller for controlling the measurement device 
to provide the RF signal to the antenna in a reception mode, and to measure the RF signal from 
the antenna in a transmission mode, and for determining optimal antenna impedance matching 
values for transmitting and receiving, respectively as well as for the folder casing and antenna 
positions, and for storing the optimal impedance matching values; and means for adjusting an 
impedance match between the antenna and the radio in response to the sensing signal under the 
control of the controller for each folder casing position, antenna position, and transmission and 
reception mode to vary an antenna impedance matching, the controller measuring a transmission 
level in the transmission mode and a reception sensitivity in the reception mode every time the 
antenna impedance matching is varied, to determine optimal antenna impedance matching values 
for each folder casing position, antenna position, and transmission and reception mode, and to 
store the optimal antenna impedance matching values therein (Tanaka, Col.2, Lines 27-33; 
Tamura, Figs.l & 2; Monma, Figs. 3 & 4; Also, see Claims 1, 7 and 11.). 

Regarding Claim 18, Tamura as modified by Tanaka and Okabe teaches a device as 
claimed in claim 17, wherein the means for adjusting the impedance match includes: a central 
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processing unit (CPU) adjusting a voltage by a fixed increment from OV to a fixed voltage level 
in response to the sensing signal under the control of the controller for each folder casing 
position, antenna impedance position, and transmission and reception mode to vary an antenna 
impedance matching, and for causing the controller to measure the transmission level in the 
transmission mode and the reception sensitivity in the reception mode every time the antenna 
impedance matching is varied, and for providing a control signal for storing the optimal antenna 
impedance matching values; a memory for storing the optimal antenna impedance matching 
values under the control of the CPU; a digital-to-analog converter for converting the voltage 
provided by the CPU into an analog voltage; and a matching circuit for matching the impedance 
of the antenna and an impedance of the radio in response to the analog voltage (Okabe, Fig. 8). 

Regarding Claim 19, see Claim 3 for the teaching of Tamura and Monma. 

Regarding Claim 20, see Claim 4 for the teaching of Tamura and Monma 

Regarding Claim 22, Tamura as modified by Tanaka and Okabe teaches the portable 
radio terminal of claim 1, wherein said impedance matching system further comprises: a 
processor which receives the sensing signal and outputs a digital control signal in response to 
whether the foldable casing is in the open position and whether the antenna is in the extended 
position; and a digital to analog converter which receives the digital control signal and provides a 
varactor tuning voltage in response thereto (Okabe, Fig. 8). 
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Regarding Claim 23, Tamura as modified by Tanaka and Okabe teaches the portable 
radio terminal of claim 2, wherein said processor comprises a memory which stores a 
predetermined digital value representing a varactor voltage value for matching said impedances, 
wherein said processor reads said digital value and outputs the digital control signal 
corresponding to the sensing signal (Okabe, Fig. 8). 

Regarding Claim 24, Tamura as modified by Tanaka and Okabe teaches the portable 
radio terminal of claim 2, wherein said processor comprises a memory comprising a plurality of 
memory locations, each location storing a corresponding predetermined digital value 
representing a varactor voltage value for matching said impedances, wherein said processor 
reads one of said digital values in response to the sensing signal and outputs the digital control 
signal corresponding to the sensing signal (Okabe, Fig. 8; Tanaka, Fig.l). 

Regarding Claim 25, Tamura as modified by Tanaka and Okabe teaches the portable 
radio terminal of claim 24, wherein said memory includes eight memory locations comprising: a 
first memory location storing a corresponding predetermined digital value representing a 
varactor voltage value for matching said impedances when the antenna is extended, the foldable 
casing is open, and the portable radio terminal is receiving; a second memory location storing a 
corresponding predetermined digital value representing a varactor voltage value for matching 
said impedances when the antenna is extended, the foldable casing is open, and the portable 
radio terminal is transmitting; a third memory location storing a corresponding predetermined 
digital value representing a varactor voltage value for matching said impedances when the 
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antenna is extended; the foldable casing is closed, and the portable radio terminal is receiving; a 
fourth memory location storing a corresponding predetermined digital value representing a 
varactor voltage value for matching said impedances when the antenna is extended, the foldable 
casing is closed, and the portable radio terminal is transmitting; a fifth memory location storing a 
corresponding predetermined digital value representing a varactor voltage value for matching 
said impedances when the antenna is retracted, the foldable casing is open, and the portable radio 
terminal is receiving; a sixth memory location storing a corresponding predetermined digital 
value representing a varactor voltage value for matching said impedances when the antenna is 
retracted, the foldable casing is open, and the portable radio terminal is transmitting; a seventh 
memory location storing a corresponding predetermined digital value representing a varactor 
voltage value for matching said impedances when the antenna is retracted, the foldable casing is 
closed, and the portable radio terminal is receiving; and an eighth memory location storing a 
corresponding predetermined digital value representing a varactor voltage value for matching 
said impedances when the antenna is retracted, the foldable casing is closed, and the portable 
radio terminal is transmitting (Tanaka. Col.2, Line 49. It is inherent that a memory device would 
store all possible states of operation, and in this case it is 8 states, or 8 memory locations.). 

Regarding Claim 37, Tamura as modified by Tanaka and Okabe teaches a method of 
producing a portable radio terminal which includes: a radio having transmitting and receiving 
circuits; a foldable casing enclosing said radio, said foldable casing movable between an open 
position and a folded position; an antenna movable between a retracted position into said 
foldable casing and an extended position extended from said foldable casing; means for sensing 
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whether said foldable casing is in the open position and for sensing whether the antenna is in the 
extended position, and for providing at least one sensing signal in response thereto; and an 
impedance matching system for matching an impedance of said antenna and an impedance of 
said radio, said method comprising: sensing whether said foldable casing is in the open position, 
whether the antenna is in the extended position, and whether the portable radio terminal is 
transmitting or receiving; determining an optimum varactor voltage value to match the 
impedances based on the position of the casing, the position of the antenna, and whether the 
portable radio terminal is transmitting or receiving; and storing a digital value representing said 
optimum varactor voltage value in a memory location in said impedance matching system 
(Tamura, Fig.2; Monma Fig.3 and Fig.4; Tanaka, Fig. 1; and Okabe, Fig.8). 

Regarding Claim 38, Tamura as modified by Tanaka and Okabe teaches the method of 
claim 37, wherein said determining and storing steps are performed when the portable radio 
terminal is in the states comprising: the antenna is extended, the foldable casing is open, and the 
portable radio terminal is receiving; the antenna is extended, the foldable casing is open, and the 
portable radio terminal is transmitting; the antenna is extended, the foldable casing is closed, and 
the portable radio terminal is receiving; the antenna is extended, the foldable casing is closed, 
and the portable radio terminal is transmitting; the antenna is retracted, the foldable casing is 
open, and the portable radio terminal is receiving; the antenna is retracted, the foldable casing is 
open, and the portable radio terminal is transmitting; the antenna is retracted, the foldable casing 
is closed, and the portable radio terminal is receiving; and the antenna is retracted, the foldable 
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casing is closed, and the portable radio terminal is transmitting (Tamura, Fig. 2; Monma Fig. 3 
and Fig.4; Tanaka, Fig.l; and Okabe, Fig.8). 

Regarding Claim 39, Tamura as modified by Tanaka and Okabe teaches the device as 
claimed in claim 1 8, wherein the controller and the CPU communicate by use of a Universal 
Asynchronous Receiver/Transmitter (UART) (Okabe, Fig.8, CPT. It is inherent that a CPU has a 
UART interface or a built-in UART function, since UART is just a communication interface to 
connect between a CPU and external components.). 

Regarding Claim 51, see Claim 8 for the teaching of Tamura, Monma, Tanaka, and 

Okabe. 

Regarding Claims 68 and 69, see Claim 25 for the teaching of Tamura, Monma, Tanaka, 
and Okabe. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tamura in view of 
Monma and further in view of Gureshnik et al. (U.S. Patent 6,459,398). 

In Claim 6, Tamura as modified by Monma teaches a device as claimed in claim 5, 
wherein a DAC is used to perform the control function. Tamura and Monma fail to disclose how 
the DAC is operated. Gureshnik, however, teaches that the DAC includes: a variable pulse 
generator for receiving a control signal and a data signal, which is based on the open state and 
the folded state of the folder casing, from the CPU and in response to the control signal varying 
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one selected from the group consisting of pulse widths and pulse densities; and an integrating 
circuit for integrating pulses received from the variable pulse generator and providing an 
integrated output signal to the matching circuit (Gureshnik, Fig. 1, and Fig. 4). 



Allowable Subject Matter 

6. Claims 40 and 41 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 



Response to Amendment 

7. The amendment filed on 5/2/03 under 37 CFR 1.131 has been considered but is 
ineffective to overcome the references recited in the Office Action. 

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
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the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TSULEUN R. LEI whose telephone number is 703-305-4828. 
The examiner can normally be reached on 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marsha D Banks-Harold can be reached on 703-305-4379. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-5403 for 
regular communications and 703-308-5403 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 



Conclusion 
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